Under varying temperature conditions, undoped Y 2 Si 2 O 7 and neodymium-doped Y 2 Si 2 O 7 nanopowders were synthesized by the sol-gel method. The phase transitions from α to δ were observed in neodymium nanopowders by XRD measurements. TEM images showed ball-shaped structure forms for synthesized samples. The elemental compositions of all samples were established and quite close stoichiometry to all compound formulas was found using an attached component for TEM. To reveal the Nd dopant effect in different-phased Y 2 Si 2 O 7 nanopowders, diffuse reflectance measurements were conducted. To establish the magnetic properties of undoped Y 2 Si 2 O 7 and neodymiumdoped Y 2 Si 2 O 7 nanopowders, an extensive study was carried out including M-H, M 2 -H/M (Arrott's plot), and M-T under varying physical conditions. In the α phase, a significant paramagnetic increase was observed and a decrease in paramagnetic behavior was monitored by the effects of Nd dopant and increased annealing temperature.
Introduction
The host lattice of yttrium disilicate (Y 2 Si 2 O 7 ) shows a high refractory property, chemical stability, etc. [1] . It has been shown that the structural phases due to its complex high temperature polymorphism are in the y , z , α , β , γ , and δ forms [2] . Y 2 Si 2 O 7 investigated from a structural point was reported for the first four forms:
• C → δ [3] . α -Y 2 Si 2 O 7 crystallizes into a triclinic structure with the P-1 space group and assigns four crystallographic sites to Y 3+ ions both with six coordination numbers. β -Y 2 Si 2 O 7 crystallizes into a monoclinic structure with the C2/ m space group and assigns two crystallographic sites to Y 3+ ions both with six coordination numbers. γ -Y 2 Si 2 O 7 crystallizes into a monoclinic structure with the P2 1/n space group and assigns two crystallographic sites to Y 3+ ions both with six coordination numbers.
δ -Y 2 Si 2 O 7 crystallizes into an orthorhombic structure with the Pna 21 space group and assigns unique crystallographic sites to Y 3+ ions both with coordination number seven [4] . However, researchers focused on the optical spectroscopy properties of yttrium disilicates (Y 2 Si 2 O 7 ) [5] [6] [7] [8] [9] [10] [11] [12] [13] and no extensive study on the magnetic properties of yttrium disilicates when activated with neodymium has been observed in the literature. In this study, we first report on the magnetic properties of nanocrystalline α , γ , and δ polymorphs of yttrium disilicate (Y 2 Si 2 O 7 ) prepared by the sol-gel method. voltage (40 kV), and current (30 mA) were kept constant during the scans, which were conducted in θ -2 θ coupled mode. Elemental compositions and the structural and morphological properties of the powders were also investigated by TEM with a JEOL JEM-2100. Diffuse reflectance spectra of the samples were obtained using a PerkinElmer Lambda 35 UV-Vis spectrophotometer to identify the absorption lines of Nd ions. Magnetic hysteresis and moment versus temperature curves of the samples were recorded by using a Vibrating Sample Magnetometer System (Quantum Design PPMS9T). Figures 5a and 5b illustrate the magnetic measurements of the powders annealed at different temperatures (1150-1480
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• C) to reveal the possible phase effects on the those magnetic properties. The data were taken at 10 K and 300 K, where the magnetic contributions varied with annealing temperature in a magnetic file up to ± 6 kOe. The magnetic response of the powders at 10 K was observed to become 10 2 times bigger than that of the powders measured at 300 K. Local nonmagnetic phases should be predominant in the γ -and δ -phased Nd-doped Y The effects of Nd dopant and annealing temperature on the magnetic moment of undoped and Nd-doped Y 2 Si 2 O 7 nanopowders are clearly seen in Figure 7 . A decrement was observed after α -phased maximum magnetic moment monitored at 1150
• C so the Nd dopant effect is a possible reason for the varying magnetic 
Conclusion
We have investigated structural and magnetic properties of undoped Y 2 Si 2 O 7 and Nd-doped Y 2 Si 2 O 7 nanoparticles annealed at varying temperature conditions. It was found that, structurally and magnetically, the Y 2 Si 2 O 7 compound was affected by Nd dopant and increasing annealing temperature. The phase transitions α → γ and γ → δ were revealed by XRD measurements. A ball-shaped structure was formed, as shown in TEM images. Comparing the undoped and Nd-doped α -Y 2 Si 2 O 7 compounds, a considerable paramagnetic increase can be seen in the Nd-doped α -Y 2 Si 2 O 7 compound due to Nd dopant effect. Nd-doped Y 2 Si 2 O 7 powders lost their magnetisms at high temperatures so this should be a reason for the increasing local nonmagnetic regions and an increase in random spin orientation in the structure. In ZFC mode, a slow increase in magnetization was experienced and in FC mode at 1 kOe the variation of magnetization exhibits a decrease in the temperature between 0 and 100 K. The phase transition depending on annealing temperature has been well established.
